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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve draw ironing 
moldability, impact resistance, adhesivity to a metal 
ptate, and flavor by forming a resin composition coat to 
be provided on one or both faces of a metal plate out of 
a low density polyethylene resin obtained by 
polymerizing a specified quantity of polyethylene 
terephthalate resin and a metallocene catalyst. 



plate is formed of .?0-90wt.% of po lyethylene 
terephthalate resin(PET resin) and 1 0-30wt% of low 
d ensity polyethyle ne r^pf! nPP resinj. The LDPE resin 
is obtained by polymerization by using a metallocene 
catalyst, wherein a quantity of a residual monomer in a 
polymer as a cause of odor proper to a polyolefin resin 
is only a little and flavor is excellent. A coat formed 
of the resin composition which contains the above 
quantities of the PET resin and the LDPE resin has 
excellent impact resistance, adhesion property to the 
metal plate, and moldability, which becomes a uniform 
coat without pinholes after draw ironing work. 



SOLUTION: A resin composition to be coated on a metal 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - resin cladding -- and - and the resin cladding for diaphragm 
cover-printing cans by which it comes to cover a still more detailed specific resin constituent about the 
becoming diaphragm cover-printing can - and - and it is related with the becoming diaphragm cover- 
printing can. 
[0002] 

[Description of the Prior Art] Conventionally, a steel plate or aluminum plates, such as a tin plate, are 
extracted, and ironing or the diaphragm cover-printing can (henceforth DI can) obtained by carrying out 
spinning does not have a joint, is excellent in many physical properties, and is widely used as various 
drink containers etc. 

[0003] In order to prevent the fall of the taste by the metal elution from a metal plate, the fall of a flavor, 
deterioration of contents, generating of a pinhole, etc. with such a DI can, a resin layer may be prepared 
in the can inside. As resin cladding which can form the can and it by which the resin layer was prepared 
in a such can inside side, there is JP,51-130647,A, for example and the container obtained from the steel 
plate and it which were covered with the saturated polyester layer is proposed. Moreover, the steel plate 
covered with the polybutylene terephthalate layer is proposed by JP,1-180336,A, and the container 
obtained from the steel plate and it which were covered with the specific saturation copolymerized 
polyester layer is proposed by JP,1-192545,A, JP,2-57399,A, and JP,3-10835,A. 
[0004] By the way, while the outstanding moldability which can follow diaphragm ironing is required, 
outstanding adhesion which does not exfoliate from a steel plate is required of the resin for covering 
used for a diaphragm cover-printing steel-for-can plate. Furthermore, the outstanding shock resistance 
which can bear a canned process and the impact at the time of conveyance is required of this resin at the 
time of ****. Moreover, while there is no pinhole leading to corrosion at the time of preservation, the 
taste of a drink is not affected, namely, properties, such as excelling in flavor nature, are required. 
[0005] However, the resin covered by the conventional steel-for-can plate was not what not necessarily 
satisfies such a demand. For example, the pinhole might be produced during resin covering at the time 
of diaphragm ironing. Moreover, as for the can heated in processes, such as desiccation, printing, and 
baking, after canning, shock resistance might fall. 
[0006] 

[Problem(s) to be Solved by the Invention] It is excellent in a diaphragm cover-printing moldability, this 
invention is made in view of the above conventional techniques, it is excellent also in shock resistance 
while its adhesion with a metal plate is good, it does not have a pinhole further, and aims at the thing 
with which the resin which has properties, such as excelling in flavor nature, was covered, which it 
extracted and was formed from the resin cladding for cover-printing cans, and such resin cladding and 
which extract and offers a cover-printing can. 
[0007] 

[Means for Solving the Problem] The resin cladding for drawing cover-printing cans of this invention is 
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characterized by consisting of a resin constituent coat prepared on a metal plate, this metal plate one 
side, or both sides, and this resin constituent coat consisting of 70 - 90 % of the weight of polyethylene 
terephthalate resin, and 10 - 30 % of the weight of low-density -polyethylene resin by which the 
polymerization was carried out using the metallocene catalyst. 

[0008] As for the above resin constituent coats prepared on the metal plate, it is desirable that it is non- 
orientation substantially and is amorphous state. And the drawing cover-printing can of this invention 
consists of the above resin cladding. 
[0009] 

[Embodiment of the Invention] The resin cladding for drawing cover-printing cans of this invention and 
the diaphragm cover-printing can which consists of this resin cladding are explained below. 
[0010] The resin cladding of this invention turns into a metal plate from the resin constituent coat 
prepared on this metal platenne sic fe or both side s. In this invention, the well-known metal generally 
used for the ca n application is conv entjflnally-use^^ pla te. A steel plate(tin plate^a tin- 

less steel plate (the chromium plated thrfr^ejsteel^^ 

alumim^ plating was carried ouTbythe approach mat a tront lace is well- - 

known is specifically used, and surface treatment by corona discharge etc. may be carried out. 
[001 1] The thickness of this metal plate is usually 0.1-2mm preferably 0.01-5mm. On this metal plate 
one side or both sides, the resin constituent which consists of polyethylene terephthalate resin and low- 
density-polyethylene resin which carried out the polymerization using the metallocene catalyst is 
covered. 

[0012] Although the polyethylene terephthalate resin (it is described as PET below) used by this 
invention carries out the poly condensation of the dihydroxy compound (glycol) which uses as a 
principal component the dicarboxylic acid which uses a terephthalic acid as a principal component, and 
ethylene glycol by the well-known approach and is obtained, it may contain other copolymerization 
components of the range which does not spoil original physical properties. 

[0013] As a component in which such copolymerization is possible, polyalkylene glycols, such as diols, 
such as aliphatic series dicarboxylic acid, such as aromatic series dicarboxylic acid, such as naphthalene 
dicarboxylic acid, an adipic acid, and a sebacic acid, a di ethylene glycol, 1, 4-cyclohexane dimethanol, 
1,4-butanediol, and neopentyl glycol, and a polyethylene-glycol polytetramethylene glycol, etc. are 
mentioned, the loadings of these copolymerization components - usually - less than [ 10 mol % ] - it is 
less than [ 5 mol % ] preferably. / 
[0014] Moreover, the PET used by this invention may also include the configuration unit guided fronf 
multifunctional compounds, such as trimellitic acid, pyromellitic acid, trimethylolethane, trimethylol 
propane, trimethylolmethane, and pentaerythritol, in small quantity, for example, the amount not more 
than 2 mol %. 

[0015] As for the limiting viscosity [eta] measured at 20 degrees C among a phenol / 1,1,2,2- 
tetrachloroethane = 60/40 % of the weight, it is usually preferably desirable [ the PET used by this 
invention ] that it is 0.85 - 0.9 dl/g still more preferably 0.7 to 1.0 dl/g 0.6 to 1.1 dl/g. 
[0016] The PET which has such limiting viscosity [eta] is excellent also in mechanical strengths, such as 
shock resistance, and desirable while it is excellent in a melting moldability and a diaphragm cover- 
printing moldability. 

[0017] The polymerization of the low-density-polyethylene resin (it is described as LDPE resin below) 
used by this invention is carried out using a metallocene catalyst. The LDPE resin by which the 
polymerization was carried out using the metallocene catalyst has few amounts of residual monomers in 
the polymer leading to [ peculiar to polyolefin resin / stinking ] a thing, and is excellent in flavor nature. 
[0018] For the LDPE resin used by this invention, a consistency is 0.90 - 0.92 g/cm3. It is a thing. 
Consistencies are 0.90 g/cm3. When low, a resin constituent coat with it is not obtained. [ bad 
dispersibility with PET and ] [ uniform ] Moreover, consistencies are 0.92 g/cm3. When exceeding, the 
flexibility which is the description of LDPE resin falls and a shock-proof improvement effect decreases. 
[0019] A melt flow rate [ in / in the LDPE resin used by this invention / 190 degrees C ] is the thing of 
3-20g / lOmin. When a melt flow rate is lower than 3g / lOmin, a resin constituent coat with it is not 
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obtained. [ bad dispersibility with PET and ] [ uniform ] Moreover, when a melt flow rate exceeds 20g / 
lOmin, in case a resin constituent coat is formed, a coat with it is not obtained. [ the remarkable fall of 
the melt viscosity of LDPE resin and ] [ uniform ] 

[0020] The melt flow rate of the LDPE resin stated by this invention fills up a cylinder with a bore [ of 
9.55mm, and a die length of 162mm with LDPE resin, and when a plunger with a weight / of 2160g / 
and a diameter of 9.4mm is put on what fused the resin in a cylinder at 190 degrees C and a load is 
equally applied to it, it expresses the value which measured the weight rate (g/lOmin) of the melting 
polymer extruded from the orifice of 2.1mm of diameters prepared in the center of a cylinder. 
f [0021] The resin constituent covered on a metal plate contains LDPE resin for PET ten to 30% of the 
weight 70 to 90% of the weight. The coat which consists of a resin constituent which contains PET and 
LDPE resin in the above amount is excellent in the adhesion to a metal plate while it is excellent in 
shock resistance, it shows the outstanding moldability which can follow extrusion molding and 
diaphragm ironing, and forms the uniform coat which does not have a pinhole after diaphragm ironing. 
[0022] The resin cladding of this invention can discover many properties which were excellent by being 
formed with the resin constituent which contains a specific component in the amount of specification as 
mentioned above. 

[0023] In addition, in case a resin constituent is prepared, the amount of the LDPE resin mixed with 
PET is 10 - 30 % of the weight, when the whole resin constituent is made into 100 % of the weight. 
When there are few amounts of LDPE resin than 10 % of the weight, sufficient shock resistance is not 
obtained but a pinhole may occur. Moreover, if it uses in the amount exceeding 30 % of the weight, as 
for PET and LDPE resin, homogeneity will become is hard to be mixed. For this reason, the resin 
constituent which contains LDPE resin in the amount exceeding 30 % of the weight generates BUTSU, 
gel, and a fish eye, and cannot form a resin layer easily due to fixed thickness on a metal plate, and may 
produce a pinhole at the time of diaphragm ironing. The diaphragm cover-printing can furthermore 
obtained also has the problem of flavor nature falling. 

[0024] On metal plate one side or both sides, the resin cladding concerning this invention can cover the 
above resin constituents with the well-known composite laminating approac h, and can manufacture 
them, and especially the covering "approach is not limited. Specifically, for example, as follows, it is 
carried out. ^ 
[0025] (1) After mixing PET and LDPE resin with a tumbler blender, a Henschel mixer, a V type 
blender, etc., melting mixing can be further carried out with an extruder, a kneader Banbury mixer, etc., 
and it can cover on a metal plate by extruding quantitatively with the extruder or gear pump which has a 
T die subsequently to a tip. 

[0026] (2) After mixing PET and LDPE resin with a tumbler blender, a Henschel mixer, a V type 
blender, etc., melting mixing can be further carried out with an extruder, a kneader Banbury mixer, etc., 
and it can also cover on a metal plate by extruding quantitatively with the extruder or gear pump which 
has a T die subsequently to a tip. 

[0027] (3) Once using as a film the resin constituent which consists of PET and LDPE resin, this film 
and metal plate may be made to rival. ^ 
[0028] As for the resin constituent which faced covering the above resin constituents to a metal plate, 
was extruded in the state of melting from the extruder, and was covered on the metal plate, it is desirable 
to quench and to prevent crystallization of a resin constituent. Moreover, additives, such as a weathering 
stabilizer, h ^ricanl^ tj^nnostabnizer^ and an imp act-proof a meliorati o n agent, may be macfe to^ontain 
during a resin presentation if needed, and after these additivesform a masterbatch from a resin 
constituent and an additive beforehand, they may be added. 

[0029] As for t he resin constituent coat prepared on the metal plate in this invention, it is desirable tttat it 
is non^oiiegjHj^ and is a morp hous state. Thus , as for the thicknessu f the cuveied -festn- 

constituent layer, it isusually preferablyTlesirable 10-100 micrometers that it is 20-60 micrometers 
especially preferably 5-500 micrometers. 

[0030] The resin cladding of this invention is extracted while it consists of a metal plate and a resin 
constituent coat prepared on this one side or both sides as mentioned above and has the outstanding 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/5/04 



Page 4 of 7 



shock resistance, it is excellent in moldabilities, such as ironing, and homogeneity processing of it is 
carried out, without producing a pinhole in a coat at the time of shaping. Moreover, this resin constituent 
has good adhesion with a metal plate, and since it excels in the processing flattery nature at the time of 
shaping, the good can of an appearance is obtained. 

[0031] The drawing cover-printing can of this invention is formed by extracting and carrying out ironing 
of the above resin cladding. Under the present circumstances, when the resin cladding by which the resin 
coat was prepared only in one side of a metal plate is used, ironing is extracted and carried out so that a 
resin coat side may be on a can inside side. 

[0032] In addition, if the resin cladding by which the resin coat was prepared in both sides is used in 
case the cover-printing can of a diaphragm is manufactured from the above-mentioned resin cladding, 
since not only a can inside but can external surface will be extracted [ which was covered with the resin 
constituent ] and a cover-printing can will be obtained, while there is also no trouble at the time of paint 
of a solvent dispersing, a canning facility is also sharply reducible [ the painting process of the can 
external surface performed after canning can be skipped, and ]. 

[0033] Various kinds of well-known approaches can be used for the method of manufacturing a drawing 
cover-printing can (DI can). A resin covering steel plate can be manufactured a single step or by 
carrying out several step ironing, using cover-printing punch as most general approach. 
[0034] For example, diaphragm ironing can be performed under the following conditions. 
Diameter of a blank ... 100-200mm Diaphragm conditions .... One-step contraction ratio 1.1-2.4 Two- 
step contraction ratio 1.1-1.6 Diameter of diaphragm cover printing .. Three-step ironing 20-100mmphi 
The total ironing rate ... 20 - 80% [0035] 

[Effect of the Invention] The resin cladding of this invention has the good adhesion of resin and a metal 
plate, and it excels in a diaphragm cover-printing moldability, and excels also in the flattery nature of 
the resin at the time of fabrication, and a fish eye can form few good cans of an appearance during resin 
film production. 

[0036] Moreover, the drawing cover-printing can of this invention has the outstanding shock resistance 
which can bear ****, a canned process, and the impact at the time of conveyance, and after canning, 
even if heated in processes, such as desiccation, printing, and baking, it holds the outstanding shock 
resistance. 

[0037] Furthermore, the drawing cover-printing can of this invention does not have a pinhole, and while 
excelling in the mothball nature of contents, it excels also in the flavor nature which does not affect the 
taste of contents. 

[0038] This invention is not limited by these examples although examples 1-4 and the one to five or less 
example example of a comparison explain this invention concretely. 

[0039] They are 2.8 g/m2 per one side to both sides. On Sn plating layer of one side of the steel plate 
(the plate thickness of 0.245mm, T-4 about degree of hardness) with which Sn plating was performed, 
the resin constituent which carried out melting mixing with the 2 shaft kneading extruder in the amount 
which shows PET and LDPE resin in Table 1 was covered with the thickness of 30 micrometers using 
the extrusion T die (the approach of the above (1)). The steel plate by which resin was covered by the T 
die was quenched to 100 degrees C or less within 10 seconds, using what heated the steel plate at the 
time of covering. Thus, by the following process conditions, diaphragm ironing was performed, the resin 
covering steel plate of the acquired ordinary temperature was extracted as a can inside turns into a resin 
covering surface, and the cover-printing can (DI can) was manufactured. The following evaluations 
were performed about obtained DI can. A result is shown in Table 2. 

[0040] Depositing copper was observed, after having put in the chemical plating liquid of the copper 
containing sulfuric-acid 20 g/1 and copper-sulfate 30 g/1 into the <preece test of can inside> can, leaving 
it for 10 minutes and carrying out removal rinsing of the liquid. If the resin layer of a can inside has a 
defect (pinhole), iron will be eluted from a defective part and permutation plating of the copper will be 
carried out. 

[0041] After heating a resin coat steel plate as follows supposing the condition that can dry and print, it 
can be burned after the (evaluation i) impact aftercurrent trial canning, and a can is heated according to a 
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process etc., the impact aftercurrent trial was performed. [ Evaluation of shock resistance of resin 
constituent coat> ] 

[0042] After heating a resin coat steel plate in 210 degrees C and the oven for 10 minutes, it cooled to 
ordinary temperature and the 0.5kg iron ball was dropped on the steel plate side which has not carried 
out the coat of the resin constituent from height of 30cm. After having used the steel plate as the base so 
that the side which swelled to convex might serve as a top face, and forming a wall by the resin of the 
shape of soft rubber at the end of a steel plate, brine was put into the side which swelled to convex 1.0%, 
the steel plate was made into the anode plate and the current value (mA) which flows when the electrical 
potential difference of +6V is applied by using as cathode the platinum installed near the swelling was 
measured. 

[0043] (ii) The adhesion to Sn plating steel plate of adhesion test can inside covering resin was 
evaluated as follows. After dipping the resin covering steel plate of ordinary temperature in 1.5 % of the 
weight of citric acids, and the 1.5 % of the weight water solution (UCC liquid) of salt for 24 hours, the 
die length to which the film peeled was measured and the die length (mm) estimated. 0.0mm was made 
into O, 0.0-0.5 were made into O, 0.5-2.0 were made into **, and 2.0- was made into x. 
[0044]' The inside of a can was washed after <blister test> diaphragm ironing, and bulging (blister) 
formed in the pars basilaris ossis occipitalis of the can after 10-minute preburn at 210 degrees C in oven 
was observed and evaluated. 
[0045] 

O : -blister-less ** : a very small blister is all over a can mostly, 
x: Be all over a can from a small thing to a big blister. 

[0046] The inside of a <flavor trial> can was washed and it dried for 2 minutes at 210 degrees C in 
oven. Furthermore, paint and baking were carried out to can external surface. In this way, the obtained 
can was filled up with distilled water and it was left for 20 degrees C and ten days. I had ten monitors 
sample this distilled water, and the case where (O) and at least one person have distinguished the case 
where one person is not able to distinguish the difference from distilled water which did not process, 
either was made into (x). 
[0047] 
[Table 1] 
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-=.-7 L 

jA. r 
No. 


PETTO 


LDPEfcMB 


LDPE*i 


wtmm 

(dl/g) 


(g/cm 1 ) 


(g/10min) 


mm 




0. 74 


0. 905 


7. 3 


2 0 


2 


0. 74 


0. 9 1 7 


3. 4 


2 0 


3 


0. 74 


0. 9 1 7 


3. 4 


3 0 


4 


0.8 5 


0. 9 1 7 


3. 4 


2 0 


JtttWl 


0. 74 


0. 9 1 7 


3. 4 


5 


2 


0. 74 


0. 9 1 7 


3. 4 


6 0 


3 


0. 74 


0. 885 


4. 0 


2 0 


4 


0. 74 


0. 9 1 7 


25. 0 


2 0 


5 


0. 74 






0 



[0048] 
[Table 2] 
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Ta r 
No. 


WSERSW 


(raA/l© 






7 /t*— 


HJ60J1 


it 


0.0-0.0 


o 


o 


o 


2 


m 


0.0-0.1 


0 


o 


o 


3 


M 


0.0-0.1 


o 


o 


o 


4 


m 


0.0-0.2 


o 


o 


o 


tfcKWl 




2.0-100.0 


X 


X 


o 


2 


m 


0.0-0.2 


o 


o 


X 


3 


m 


3.0-120.0 


X 


X 


X 


4 


m 


5.0-130.0 


X 


X 


X 


5 




10.0-200.0 


X 


X 


X 



[Translation done.] 
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